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To: 
From: 

NA VBASE Charleston Project Team 
Todd Kafka and Charlie Vemoy 

Subject: Monitored Natural Attenuation Analytical Results at NA VBASE 
June 9, 1997 Date: 

The results of the fITst round of monitored natural attenuation have been compiled and are 
summarized for ten separate sites at NA VBASE that have histories of chlorinated solvent and/or 
petroleum hydrocarbon contamination. Five of these sites are SWMU 39 (Zone A), SWMU 9 
(Zone H), SWMU 17 (Zone H), AOC 607 (Zone F), and SWMU 166 (Zone K). The other five 
sites are located in Zone E and were grouped into areas of VOC contamination due to the close 
proximity of SWMUs and AOCs within the zone. Wells in neighboring AOCs and SWMUs were 
queried for VOC contamination to produce the sampling event plots. The five major areas in 
'7 .... no. 'C 'lrA ~u..T1t""TT h:, AOr. ,,1 "....."", ~Ul1\,f"TT 1'71 R. An£"' If.'7j':. Anr' <h:Q R, C"7n ............ ...... A 
L.lV .. ,"" £.J CLl"" u,' ........ ~ VJ, .... .....,_ JJ.I. CLl~, "",.1.''''''''' .I.I~ ""'" .r1,-,_ JIV, .... '-'_ JV.7 "'" oJ/V a.J.YQ., (LllU 

SWMU 25 & 70. As with the SWMU 39 data package provided during the April Project Team 
Meeting, this data package includes: 

• Arcview data plots of groundwater voe results from each sampling event 
• The fITst round of MNA groundwater VOC results 
• Preliminary MNA screening using the EPA ranking system (Draft EPA Region 4 

Suggested Practices for Evaluation of a Site for Natural Attenuation [Biological 
Degradation] of Chlorinated Solvents). 

• Groundwater flow maps for shallow, deep, and intermediate wells (when 
appropriate) for each site. 

Steps 1 and 2 of the MNA process at each site (reviewing site data, developing a conceptual 
model, and conducting an initial assessment of site potential for MNA) have been completed. The 
next steps to be taken are to refine the conceptual model using additional site characterization data 
and a 2nd round of MNA groundwater data. Several action items have been identified to meet 
these tasks: 

• The 2nd round of MNA sampling is tentatively slated for August-September 1998 
when groundwater levels expected to be at lower levels than those during the 1" 
MNA event, which coincided with our anomalously wet winter. 

• At each site, data gaps will be addressed in the 2nd MNA sampling event by adding 
appropriate well locations. Similarly, redundancy in data will be addressed by 
removing appropriate wells from the next event. 

• Methyl temutyl ether (MTBE) will be added to the volatile organic list to enhance 
evaluation of BTEX plumes. 

• Carbon dioxide, an end product to reductive dechlorination, will be added to the 
gas analyses performed in the field. 



• Sulfide and total iron will be added to MNA parameters at each well location to 
better evaluate redox conditions in the aquifer. Total nitrogen will be analyzed at 
each site at 2-3 locations within the plume as an indicator of microbial activity. 

• Chloride will be removed from the MNA parameters due to high variance in 
background locations, which does not assist in determining if MNA is occurring. 

• Well locations with only BTEX contamination will be removed from the screening 
evaluation since no chlorinated solvent contamination is present. 

• Mutually coincident groundwater flow maps to be generated with each subsequent 
MNA sampling event. 

• Consideration of r.atu.ra1 i. ... u41uences on ~Yfr~A pa..~T.eters; for illstan.ce, metha,,1e is 
produced naturally in many settings on base and should not be interpreted solely 
as methane production via natural degradation of chlorinated solvents. 

• Calculation of aquifer capacity to degrade BTEX for those sites with BTEX 
contamination. 

• Add heterotrophic microbial counts to groundwater analyses at certain sites with 
BTEX contamination to ensure that microbial populations are present. 

Technical Notes: 
The I" round of MNA data included three weUs in Zone G (NBCG63600I, NBCG637001 and 
NBCGGDGOOl). Two of these, 637001 and GDGOOI, lie within close proximity to SWMU 9, but were 
inadvertsntly left off the SWMU 9 MNA Groundwater VOCs plot. Results from 637001 were: Benzene = 
8 ppb; Toluene = 9 ppb; Etbylbenzene = 120 ppb; Xylenes = 1500 ppb; and Chlorobenzene = 42 ppb. 
Results from GDGOOI were: TCE = 5 ppb and Xylenes = 3 ppb. 

2 Only 7 sbalIow weBs in SWMU 9 were sampled during the 1" round MNA event: 009001, 009007, 009009, 
009010, 009011,009014, and 009016. AU other weUs were included in SWMU 9 MNA Groundwater 
VOCs plot due to the large scale of site and to assist in evaluation of the MNA data. 



ZONE 

H 

K 

F 

E 

SITE 

SWMU9 
SWMU 17 

SWMU 166 

AOC 607 

SWMU 25 & 70 AREA 
SWMU65 

SWMU 172 & AOC 576 AREA 
AOC 551 AREA 

AOC 569 & 570 AREA 
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SWMU 17 MONITORJNG NATURAL ATIENUATION PRELIMINARY RANKING 

AnaJyte. umts 017001 017002 017003 017004 017005 017006 

PCB "gil 
TCE "gil 
I ,I-DCA "gil 

I::l 
l,t-OCE ORIl 
l,2-DCE tot "RII -~ VC "RII 
B= "RIl 66 2 
Ethylbnz "gil 5 6 I 
Tol "RII 5 96 --! 
Xyl1o( "gil 210 I 

Alk ppm 5i 4S 70 94 I. 
Sp Cond mmholcm 1.09 0.959 0.989 6.29 4.5 
!!!han, nRIl 108.2 96.85 3 3 3 

0: Eth"" ngll 3 3 3 3 3 

i t 
Hz (gas) nmll 0.08 0.40 0.04 0.38 0.16 
Fel + mRIl 5.45 0.5 0.882 0.5 1.82 

5 ~ CH. mRII 19651 1177 3008 51606 35914 

~ m DO mRII 0.13 0.50 0.19 0.18 0.18 
ORP mV -156 -75 -92 -296 ·131 

'@~ Tomp ·c 18.4 18.0 19.5 18.8 19.0 
.::! pH 7.55 7.59 6.80 6.93 7.05 

~ ct mgll ND 50.5 69 1320 1420 
so, mRIl 37 375 87 56 3 
TOC mRII 13.3 7.7 10.2 21.1 28.5 
N03 al N mRII ND 0.17 ND ND ND 

DO 3 3 3 3 3 
NO, 2 2 2 2 2 

be P,ll 3 0 0 0 3 

~ SO, 0 0 0 0 2 
CH. 3 3 3 3 3 

~ "odox 2 1 1 2 2 
pH 0 0 0 0 0 

~ TOC 0 0 0 2 2 
tl Tomp 0 0 0 0 0 .s Co,' 0 0 0 0 0 
~ Alk' ~ 0 0 0 0 0 

"" ct' ~ 0 0 0 2 2 .5 
~ 

H, C 0 0 0 0 0 
VPA ~ 0 0 0 0 0 

~ BTEX 2 2 0 0 0 .;j 
TCE 0 0 0 0 0 

~ OCE 0 0 0 0 0 

.s VC 0 0 0 0 0 

.s !!!han, 0 0 0 0 0 - Eth"" 0 0 0 0 0 

~ DCA 0 0 0 0 0 
CA 0 0 0 0 0 
Tot PU 15 11 9 14 19 

NA. evidmu? A L L L A 

017001 NOT SAMPLED DUE TO FREE PRODUcr IN WELL 
Nor~l: .. - parameters must exceed 2X background 

~ Background" locations: Avg of results from "background" locations 
Shallow wells: GDH003 Cl 208 Img/! 

GDH004 Alk- 420 Ippm (onlv available at GDHOO6) 
GDHOO6 Co, - no values 
GDH007 
GDH008 

Closest gridwelb not influenced by surface water or u ward gradients. 
RANKING RESULTS: f 
N No evidence I 
I Inadequate evidence 
L- Limited evidence 
A Adequate evidence 

S Strong evidence 

612198 G: \tkatka\mn.a \zone-b\O 17eval. xls 
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SWMU 25, 70 AOC 549 MONITORED NATURAL ATTENUATION PRELIMINARY RANKING 

units 025001 025002 025003 025004 070001 070002 0700lD ~1 549002 549003 
IPCB "gil 29 

ITCE "gil 11 4 29 3 29 19 
. I-DCA "KII 

~ 
.I-DCE "KII 

L2-ncJi tol "KII 4 10 14 10 21 

~ Ivc "gil 2 2 "3 
IBenz "gil 

"KII 
ITol "gil 
IXyt tot "gil 

IAtk ppm 10.00 30.00 31.OC 23.00 16.00 11.00 16.00 20.00 33.00 33.00 
ISp Cond 0.02 0.05 0.21 0.11 0.10 0.02 0.12 0.07 0.06 Q.24 
IEthane nKII 3.00 3.00 62.73 1.57 3.00 3.00 3.00 3.00 11.10 5.63 

~ IEthene ngll 3.77 6.90 19.52 4.68 3.00 3.00 48.75 3.00 117.83 97.08 
.~ IH, (gas) nm/I 0.09 0.10 0.37 0.17 0.15 0.12 1.54 0.18 0.25 0-:t3 

::! ~ IFe'· mKII 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 2.65 0.50 
~ .:!l 1m. mgll 0.00 0.00 0.02 0.00 1310.95 0.01 0.00 324.21 O.o! 
~ ~ DO mKII 2.47 0.39 0.91 2.17 1.31 0.18 0.24 0.37 1.03 1.46 - ~ ORP mV 333.00 90.00 178.00 34.00 77.00 148.00 285.00 -5.00 9.00 104.00 

e~ Temp ·c 18.20 18.10 20.00 18.50 17~:'0 18.30 21.60 25.00 19.20 19.50 

~ pH 3.65 5.96 5.98 6.95 5.95 5.92 5.06 6.42 6.19 5.56 
CI mgll 5.80 2.90 28.40 3.40 2.90 8.20 22.2 1.5 6.9- w:o 
SO, mgll 20.90 10.90 31.40 25.20 12.90 198 2 20 59 
TOC mKII NO NO NO NO NO NO NO NO NO NO 
NO, as N mgll 0.94 4.00 0.45 0.43 0.78 0.46 0.24 0.13 0.32 3.7 

DO -3 3 0 ·3 ·3 3 3 3 ·3 -=3 
INo, 2 0 2 2 2 2 2 2 2 0 

b() IFeII 0 0 0 0 0 0 0 0 3 0 

] SO, 0 2 0 0 0 2 0 2 0 0 

~ 
:IL 0 0 0 0 3 0 3 0 3 0 
Redox 0 0 0 1 0 0 0 1 1 0 

0(:1 pH ·2 0 0 0 0 0 0 0 0 0 

~ 
TOe 0 0 0 0 0 0 0 0 0 0 

.5 Temp 0 0 0 0 0 0 1 1 0 0 

~ 
CO,, 

~ 
0 0 0 0 0 0 0 0 0 0 

Atk' 0 0 0 0 0 0 0 a 0 0 
b() 

Ct' ~ 0 0 2 0 0 0 0 0 0 0 .5 
H, ~ 0 0 0 0 0 0 3 0 0 0 ~ 

~ VFA 0 0 0 0 0 0 0 0 0 0 
~ 
" BTEX 0 0 0 0 0 0 0 0 0 0 
".l TCE 0 0 2 2 2 2 2 0 0 2 
t> DCE 0 0 2 0 2 0 2 0 2 2 
t::I VC 0 0 0 0 0 0 2 0 T "2 .5 
.5 Ethane 0 0 0 0 0 0 0 0 0 0 ... Ethene 0 0 0 0 0 0 0 0 0 0 

~ DCA 0 0 0 0 0 0 0 0 0 0 

"A 0 0 0 0 0 0 0 0 0 0 
Tot Pts -3 5 8 2 6 9 18 9 10 3 
NA N I L I L L A L L I 

I 
Notes: *~ . must exceed 2X I 

'wells:~ ~ 
Avg of resllts from N~ No i ' (0 pis) 

CI= 11.6 mgn 1= ,(0·5 pis) 
Alk= no values -~ -imrted ,(6-14 pis) 

r.nl=n?R CO,= no values A= A. i ~5-20 pis) 
GDE015 S= Strong, (> 20 PtSl 

These are clean wells I i sol. 'ent, I at srte that are I lard i 
!Jeep wells: 53601D CI = 62 mgn 

Alk= no values 
02301D CO,= no values 

IThese are clean wells i solvent, I at srte that are I and i 

g:\cvemoy\wp\navy\natural\zonee\025rank.xls 
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SWMU 172 AND AOC 576 MONITORED NATURAL ATTENUATION PRELIMINARY RANKING 

IADaIvte units 172001 576001 576002 57602D GDE013 GDE13D 
i'CE .gll 
TCE .gll 3 4 
I,I-DCA Ufcll 

Coo!I 1 I-DeE uRIl 
U I ,'·DCE tot •• 11 15 1 
§2 vc •• 11 

Bcoz •• 11 
Elhylbnz •• 11 2 
Tol •• 11 2 
X)'I tot •• 11 
All ppm 64.00 10.00 10.00 72.00 53.00 76.00 
Sp Cood nlmholem 0.24 3.29 0.04 1.78 0.13 1.78 
EIhone ngll 3.00 32.26 1.05 120.28 727.36 190.05 

~ Elhcoe ngll 38.89 7.69 4.18 32.31 23.57 102.43 
'ij II, (gao) .mil 0.15 0.27 0.00 0.03 0.29 0.36 
:::t ~ Fe" mgll 9.99 41.47 0.50 2.40 0.50 6.67 
;::: ~,..,u _~n 11'10'71"" 1C:C:':;:C: n I'll n fY') "JAn") n< '1CC:" "'" 
Q;j c;U; ...... .,. "'{5" • .., .. , . ...., h............ V.V.. v.v~ , "T7.>.VJ ~-'J.'. 

~ § DO mgll 0.11 0.80 0.22 0.33 0.28 0.93 _ a ORP mV -<i.00 113.00 152.00 ·24.00 -86.00 -58.00 

~~ ~ ·c 1~ 19.M 16~ aw 1~ 22~ 
t! H 5.97 4.23 3.72 6.19 7.10 6.10 
;;;:; CI mgll 19.60 1870.00 16.30 298.00 257.00 867.00 

so, mgll 79.00 166.00 7\.00 259.00 107.00 82.60 

TOC m.1I 8.60 NO ND ND 12.80 4.20 
N01u N mgll ND ND 1.40 ND ND ND 

DO 3 0 3 3 3 0 
NO, 2 2 0 2 2 2 

bI) Fell 3 3 0 3 0 3 
~ SO, 0 0 0 0 0 0 
§ rn. 3 3 0 0 3 -.-::--3 __ +-__ +-__ 
~ Redox 1 0 0 1 1 1 
~ <oM 0 -2 ~2 0 () 0 
., Toe 0 0 0 0 0 0 
'i:! Temp 0 0 0 1 0 1 
~ COz· ~ 0 0 0 0 0 0 
~ All'!::: 0 0 0 0 0 0 
:t' CI':;; 0 2 0 0 2 0 
'iii H, C 0 0 0 0 0 0 
~ VFA ~ 0 0 0 0 0 0 
t; "TEX 0 0 0 0 2 0 
til TCE 2 0 0 2 0 0 
i:' OCE 2 0 0 2 0 0 
ii'l VC 0 0 0 0 0 0 
i EIhone 0 0 0 0 0 0 
~ Etbene 0 0 0 0 0 0 
~ DCA 0 0 0 0 0 0 

CA 0 0 0 0 0 0 
Tot Pu 16 8 1 14 13 10 
NA. mdmu7 A L ILL L 

1 
Notes: *: parameters must exceed 2X background RANKING RESULTS: 

"8ac~round" locations: Av~ of results from "background" locations N= No evidence 
ShaDow wells: 145003 CI = 49.4 mg/l 1- Inadequate evidence 

574001 Alk = no values L- Limrte<l eVidence 
574002 CO2 = no values A= Adequate evidence 
574003 s= Stro~ eVidence 

These are clean wells surroundinj! solvent contamination at site that are upgradient. 
Deep_wells: i4:>Oiu CI = 1569 mgn 

57401 0 Alk = no values 
580010 CO2 - no values 

These are clean wells surrounding solvent contaminatiQ!'l at site that ar~ upgradient. 

9 :\cvernoy\wp\navy\natural\zonee\ 172rank.xls 
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Aoe 551 MONITORED NATURAL ATTENUATION PRELIMINARY RANKING 

ADaJvte mDts 551001 551002 55102D GDE017 GDE026 GDEI7D GDE26D 

PCB ugll 7 17 
TCE u~1I 4 1 7 
I.I-DCA .,11 

r;::l 
l.l-OCE .,11 
I.Z-OCB tot .,11 8 4 

~ VC .,11 
~ u-/l 
Ethylbnz .,11 
Tol .,11 
Xyl tot .,11 
Alk ppm 71 88 80 69 10 64 44 

,Sp Cood mmho/cm 0.09 0.19 0.36 0.57 0.10 0.36 0.11 
Ethmc "gil 3.00 3.00 10.20 79.30 3.00 59.96 3.00 

o~ Etbcoc ~gll 3.00 3.00 23.52 20.71 3.00 66.63 3.00 
~ (gas) nmll 0.38 0.40 0.46 0.45 0.18 0.70 0.24 

::! ~ Fe1 + m,1I 0.50 5.42 0.50 0.50 O.SO 0.50 0.50 

5 ~ CH. mgll 41414.74 14291.31 340.80 1669.20 0.001 952.69 0.001 

~ ~ DO m.1I 0.21 0.79 1.11 0.46 0.40 0.70 0.50 
ORP mV -253 -125 -71 -152 334 -7 22 

~~ T=p ·c 17.80 19.40 23.30 17.50 18.00 23.40 21.70 
::! 

H 6.84 7.24 6.72 7.34 4.28 6.54 7.50 

~ CI m.1I 37.60 161.00 16.20 20.SO 5.30 24.30 56.00 
SO, mgll 8.90 7.30 13.70 30.80 37.80 39.20 so. 10 

Toe mgll 2.60 11.40 NO NO NO NO 9.80 
NO,uN mgll NO NO NO NO 1.20 NO NO 
DO 3 0 -3 3 3 0 0 
NO, 2 2 2 2 0 2 2 

"" Pc IT 0 3 0 0 0 0 0 

~ SO, 2 2 2 0 0 0 0 

§ CH. 3 3 3 3 0 3 0 

I:'< Redox 2 2 1 2 0 1 1 

~ !PH 0 0 0 0 -2 0 0 

!:l 
TOC 0 0 0 0 0 0 0 

oS 
T __ 

0 0 1 0 0 1 1 

~ 
CO2 • 

~ 
0 0 0 0 0 0 0 

AIk' 0 0 0 0 0 0 0 

"" CI' ~ 2 2 0 2 0 0 0 oS ~-,~ ~ ~ ~ ~ ~ ~ ~ ;;: o~ Q; V V V V V v v .. VPA 0 0 0 0 0 0 0 

~ BTEX 0 0 0 0 0 0 0 
TCE 2 0 0 0 0 2 2 

~ DeB 0 0 0 0 0 2 2 ., VC 0 0 0 0 0 0 0 -oS Ethmc 0 0 0 0 0 0 0 ..... Bthene 0 0 0 0 0 0 0 
'" ~ DCA 0 0 0 0 0 0 0 

CA 0 0 0 0 0 0 0 
To< PIs 16 14 6 12 1 11 8 
NA. evidmu? A L L L I L L 

Notes: • parameters must exceed 2X background RANKING RESULTS: 
"Background" locations Av'i!, ofresullS from "bacb;round" locations N No evidence (0 pts) 

SbaIIow wells: 025001 CI- 6.8 mgLl I Inadequate evidence (0-5 !.!ts! 
ODE026 Alk- no values L Limited evidence (6-14 ets) 

Co, - no values A- Adequate evidence (15-20 pts) 
These are clean wells surroundin.g solvent contamination at site that are opgradient. S Strong evidence (>20 ts) 
Deep wells: 0230lD CI- 363 m~1 

ODE210 Alk- no values 

Co, - no values 

These are the nearest deep wells free of chlorinated solvent contamination. 

g:\cvernoy\wp\tiavy\natural\zonee\551.xls 
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